Abstract.This empirical study of manufacturing companies from Peru investigates the relationship between coercive pressures and internal green supply chain management practices (internal environmental management and eco-design), as well as the relationship of these practices with the environmental performance. This paper has used a sample of 133 manufacturing companies, the data was analyzed through partial least squares structural equation modelling (PLS-SEM). The statistical results show that coercive pressures influence the adoption of internal environmental management and eco-design and that environmental performance is positively related to the adoption of internal environmental management but not with eco-design. Finally, the conclusion and future research is discussed.
Introduction
The deterioration of the environment is undeniable and is shown through global warming, ozone layer depletion, and increasing pollution levels. Among of the directly responsible entities are the manufacturing companies for being the main polluters and resource consumers. To promote environmental protection governmental institutions across the globe have established environmental regulations that drive the implementation of environmentally friendly practices. Jennings and Zandbergen [1] Described the implementation of environmental practices through institutional theory in which regulations or coercive forces are the main incentive for manufacturing companies to include environmental concerns into the supply chain practices. Another study found that coercive pressures are an important driver among manufacturers from developing countries to implement green supply chain management (GSCM) practices [2] . For instance, since 1990, when Peruvian government first promulgated the environmental code with policies and environmental management instruments to regulate the manufacturing sector activities, the responsible use of resources and clean production has been increased. The environmental regulations have made companies explore alternatives to lower the ecological impact and design green products and services [3] . Internally focused green supply chain practices -internal environmental management (IEM) and eco-design (ED) [2] are used by firms to improve the environmental characteristics of products and processes internally, requiring little or no cooperation with other members of the supply chain. Thus the benefits of those practices can be reflected directly in the internal performance of the company [3] . The authors agree that IEM is a key element to improve environmental performance [4] . For instance, the senior management´s commitment and support for mid-level managers facilitates the implementation of green practices [5] . ED is fundamental for environmental performance because materials and processes are selected at this stage [5] . Companies can remanufacture by reducing the use of raw material and energy while also designing recyclable products [6] . Environmental performance refers to the positive influence of a company on the natural environment, reducing liquid and solid wastes, air emissions, idem hazardous or toxic materials and the frequency for environmental accidents, with the object to finally improve the environmental situation of a company in compliance with environmental standards [7] . This paper aims to examine the link between coercive pressures, with the internal green supply chain management practices -IEM and ED, and the effects of these practices on the environmental performance of manufacturing companies from Peru.
Theoretical Background and Hypotheses

Coercive Pressures
Among the three types of institutional pressures coercive, normative and mimetic-the pressures exerted by those in power or coercive pressures are the main driver to encourage the adoption of environmental actions [3] . Government agencies as powerful groups are the most representative examples to exert coercive pressures by promoting environmental regulations [8] . Besides regulations, rules, laws, and sanctions, the incentives such as tax exemptions and allowances are another way to ensure the proper management of toxic materials, recycling and conservation of energy among manufacturing companies [9] . Interviews with operations and general managers in previous studies revealed that manufacturers facing more environmental regulations from the government would tend to invest more resources in implementing green practices [10] . Empirical investigations show that coercive pressures have some influence on top managers to make them formulate procurement policies in line with institutional norms [10] . Eco-design is also adopted as a practice in response to environmental regulations and incentives from national or international government agencies [3] . Considering previous studies findings and with the aim of investigating manufacturing companies in Peru, this study proposes the following hypotheses:
H1a: Coercive pressures positively influence manufacturing companies within Peru to adopt internal environmental management practices.
H1b: Coercive pressures positively influence manufacturing companies within Peru to adopt eco-design practices.
Internal Environmental Management (IEM)
Internal environmental management requires the commitment of the companies to comply with regulations in order to reduce the environmental impacts and seek continuous improvement. For instance, the adoption of ISO 14000 certification is a voluntary action by manufacturing companies to reduce pollution and the risk of environmental accidents. The senior manager's commitment is fundamental within the organization considering that they must integrate the environmental practices to be appropriate to the nature, scale and environmental impacts of the activities, products or services. Mid-level managers should provide the necessary information to help senior managers for considering the possibility of changes in the policies, strategies and environmental management system in the organization. The successful implementation of green practices requires the cooperation of the different entities in the company. All the practices have to be integrated and not considered as a single function or department's responsibility.
Eco-design (ED)
Proactive environmental strategies can give competitive advantages to firms and Eco-Design (ED) is the most adequate mechanism to implement environmental actions [11] . New product developers should consider at this stage the energy and material requirements to manufacture the products and reduce the environmental impact [12] . At ED stage, the consumption of hazardous and toxic substances can be decreased by choosing environmentally friendly materials. These will save money by reducing the cost of treatment or eliminating hazardous and toxic substances requiring special handling. In ED, the environmental aspects of a product in each stage of the product life cycle can be identified and included in the product elaboration [3] . In summary, companies can benefit from ED if they integrate as a systematic method to minimize the ecological impact of the products and processes while adding value to increase the marketability characteristics of the product [13] .
Environmental Performance
Environmental impacts occur in all stages of the product´s life cycle, GSCM practices such as IEM and ED can be used by companies to improve environmental performance. Several studies have already demonstrated a positive relationship between the adoption of GSCM practices and environmental performance [14, 15] . The results of GSCM practice implementation can be noticed in the reduction of air emissions, effluent and solid waste or lesser consumption of toxic materials [16] . To provide support to a possible positive relationship between IEM and ED with the environmental performance for Peruvian manufacturing companies, this paper presents the following hypotheses:
H2: Internal environmental management positively and directly influence environmental performance.
H3: Eco-design positively and directly influences environmental performance.
Methods
The data used in this study was collected using survey questionnaires within Peru manufacturing companies from different industries such as agroindustrial, food, plastic, paperboard, detergents, textiles, etc. For the purpose of this investigation, the respondents were middle-level managers, plant managers, and operations managers. The survey questionnaire is divided into three sections. The first section refers to coercive pressures that manufacturing companies face to implement the internal GSCM practices. This section contains four items that were taken from [2] , a five-point Likert scale was used (1=Unimportant; 2=Slightly Important; 3=Moderately Important; 4=Important; 5=Very Important). The second section investigates the adoption level of IEM and ED with five and four items respectively; these items were adopted from [2, 17] . Similarly respondents were requested to answer questions using five-point Likert scale (1=not considering it; 2= planning to consider it; 3=considering it currently; 4=initiating implementation; 5=implementing successfully). The third section measures the level of improvement in environmental performance with six items taken from [2] also using five-point Likert scale (1=not at all; 2=a little bit; 3=to some degree; 4=relatively significant; 5=significant). The questionnaires were checked to ensure the normality and completeness of data. From 146 received questionnaires 13 were discarded because of inconsistencies and incomplete answers. The remaining 133 were processed for final analysis, with partial least square structural equation modeling using the SmartPLS 3.2.7 software. Reliability and validity should be checked first as part of measurement model before proceeding towards confirmation of hypotheses in a structural model assessment through bootstrapping in a PLS-SEM model [18, 19] . How much a construct is represented by its items is the measurement of internal consistency, where Cronbach alpha is the most commonly used indicator while composite reliability (CR) is recommended for PLS based modeling and both indicators require a value higher than 0.7 [18, 19] . Average variance extracted (AVE) is a measure of convergent validity and its value should be higher than 0.5 [18, 19] . Discriminant validity also need to be confirmed and this study have used Fornell and Larcker method which requires that square root of AVE of a particular construct should be higher than the correlation of that construct with any other construct [20] . Table  1 presents all the required reliability and validity values for the model of this study. All AVE values are higher than 0.5, CR and alpha values are above 0.7 while square root of AVE values of all constructs are higher than their correlations with other constructs confirms the discriminant validity.
Reliability and Validity
Results
At the second stage after measurement model assessments we performed a bootstrapping procedure with 5000 bootstrap samples at a significance level of 0.05 for the one-tailed test to confirm the sequential relationships between constructs in the proposed model. Figure 1 shows the path coefficients and their t-values in the parentheses while t-values of all items are also presented to confirm their significance. Results are indicative of acceptance of three out of four hypotheses. Figure 1 shows that β value of coercive pressures to IEM is 0.426 (t-value 5.662; p <0.000); coercive pressures to ED is 0.389 (t-value 4.678; p <0.000); IEM to EnvtP is 0.423 (t-value 4.498; p <0.000) and ED to EnvtP is 0.155 (t-value 1.306; p > 0.05). These results confirm that other than ED→EnvtP all path relationships are significant in the current hypothesized model. 
Conclusions
The present paper aimed to investigate the coercive pressures for the adoption of internal environmental management and eco-design and the effect of these practices on environmental performance for manufacturing companies from Peru. The results show that policy makers positively affect the implementation of IEM and ED through coercive pressures . [2] found similar results, however it is remarked that the application of eco-design will require companies to increase the investment. This idea might also help to explain the non-significant relation in this study between eco-design and environmental performance since companies will need more capital to invest in new technologies along with they will also need technical and other expertise to improve production processes and produce eco-friendly products. Oppositely the adoption of IEM has a significant positive influence on environmental performance which suggests that managers are paying more attention to the importance of green practices for the environment. The obtained results contribute to the literature in GSCM for theory and practice. Future research can be focused on finding ways and mechanisms to enhance the role of eco-design practices in improving the environmental performance. Similarly, the role of other isomorphic pressures and external GSCM practices also need to be explored for achieving higher ecological standards by the manufacturing sector of Peru.
